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1
FAN MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Application
Serial Number 201710935104.5, filed Oct. 10, 2017, which
is herein incorporated by reference.

BACKGROUND

In general, in order to prevent overheating of electronic
components inside a computer which leads to abnormal
operation thereof, a fan is equipped on an electronic com-
ponent, such as a power supply, a CPU and/or a GPU. As
such, the temperature in the computer is easy to dissipate
from the electronic component, so as to remove the heat
generated by the electronic components during the opera-
tion. However, due to a trend of miniaturization of the
internal space of the computer, a performance and a con-
figuration of rotating components in the fan are limited, so
as to hinder the dissipation of heat.

DESCRIPTION OF RELATED ART

The present invention relates to a fan module that can
withstand a external force.

SUMMARY

The present disclosure provides a fan module. The fan
module includes a housing, a bearing, a rotating shaft, and
a fan wheel. The housing includes a bottom covering plate,
a top covering plate, and a side wall connected between the
bottom covering plate and the top covering plate and sur-
rounding to form a housing space. The bearing is disposed
on the bottom covering plate of the housing and includes a
supporting pillar. The supporting pillar of the bearing
extends from the bottom covering plate of the housing
toward the top covering plate. The rotating shaft has a first
through hole therein. The rotating shaft is rotatably sleeved
onto the supporting pillar of the bearing by the first through
hole. The fan wheel is connected to an outer edge of the
rotating shaft.

In some embodiments of the present disclosure, the top
covering plate of the housing has a second through hole
exposing the support pillar of the bearing.

In some embodiments of the present disclosure, the sup-
porting pillar of the bearing is located in the housing space.
The supporting pillar and the second through hole are spaced
apart by a distance in a direction perpendicular to the top
covering plate of the housing.

In some embodiments of the present disclosure, the sup-
porting pillar of the bearing has a first height relative to the
bottom covering plate of the housing. The top covering plate
of the housing has a surface facing away from the bottom
covering plate. The surface of the top covering plate has a
second height relative to the bottom covering plate. The
second height is substantially equal to the first height.

In some embodiments of the present disclosure, the top
covering plate of the housing has a central portion and a
peripheral portion surrounding the central portion. The
peripheral portion of the top covering plate and the bottom
covering plate are spaced apart by a first distance. The
central portion the top covering plate and the bottom cov-
ering plate are spaced apart by a second distance. The second
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through hole is formed at the central portion of the top
covering plate. The second distance is greater than the first
distance.

In some embodiments of the present disclosure, the sup-
porting pillar of the bearing has a first height relative to the
bottom covering plate. The rotating shaft has a second height
relative to the bottom covering plate. The first height is
greater than the second height.

In some embodiments of the present disclosure, the fan
module further includes a surrounding bottom plate and a
surrounding wall. The surrounding wall surrounds the sup-
porting pillar of the bearing. The surrounding bottom plate
is connected between the supporting pillar and the surround-
ing wall. The supporting pillar, the surrounding wall, and the
surrounding bottom plate form a ring-shaped groove. The
rotating shaft is rotatably engaged to the ring-shaped groove.

In some embodiments of the present disclosure, the sur-
rounding bottom plate, the surrounding wall, and the bearing
form a one piece structure.

In some embodiments of the present disclosure, the rotat-
ing shaft includes a sleeve portion and a ring-shaped pro-
truding portion. The ring-shaped protruding portion is con-
nected to an end of the sleeve portion facing away from the
bottom covering plate and extends toward a direction facing
away from the sleeve portion.

In some embodiments of the present disclosure, the fan
wheel includes a fan hub. The fan hub surrounds and is
embedded with an outer edge of the ring-shaped protruding
portion.

In the aforementioned configurations, when the external
force is applied to the fan module, the supporting column of
the bearing is able to bear the external force to prevent the
external force from exerting on the rotating shaft and the fan
wheel. As such, the supporting column is able to ensure the
rotating shaft and the fan wheel to be without being collided
when the fan module receives the external force, thereby
enabling the fan module to prevent from damage. Further-
more, since the supporting column of the embodiment is
connected to the bottom covering plate, when the supporting
column receives the external force, the supporting column is
able to transmit the external force to the bottom covering
plate. That is, in the fan module of the embodiment, the
supporting column and the bottom covering plate may be
able to simultaneously resist the external force to reinforce
the structure of the fan module against the external force.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading
the following detailed description of the embodiment, with
reference made to the accompanying drawings as follows:

FIG. 1 is an exploded view of a fan module and a baffle
in an electronic device in accordance with some other
embodiments of the present disclosure;

FIG. 2 is a cross-sectional view along a line 2-2 in FIG.
1

FIG. 3 is another cross-sectional view along the line 2-2
in FIG. 1, in which the difference between the FIG. 3 and
FIG. 2 is in that the baffle withstands an external force;

FIG. 4 is a cross-sectional view of another fan module in
accordance with some other embodiments of the present
disclosure; and

FIG. 5 is a cross-sectional view of another fan module in
accordance with some other embodiments of the present
disclosure.

DETAILED DESCRIPTION

The following disclosure provides many different
embodiments, or examples, for implementing different fea-
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tures of the provided subject matter. Specific examples of
components and arrangements are described below to sim-
plify the present disclosure. These are, of course, merely
examples and are not intended to be limiting. For example,
the formation of a first feature over or on a second feature
in the description that follows may include embodiments in
which the first and second features are formed in direct
contact, and may also include embodiments in which addi-
tional features may be formed between the first and second
features, such that the first and second features may not be
in direct contact. In addition, the present disclosure may
repeat reference numerals and/or letters in the various
examples. This repetition is for the purpose of simplicity and
clarity and does not in itself dictate a relationship between
the various embodiments and/or configurations discussed.

Further, spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. The spatially relative terms are
intended to encompass different orientations of the device in
use or operation in addition to the orientation depicted in the
figures. The apparatus may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein may likewise be interpreted accord-
ingly.

Reference is made to FIGS. 1 and 2. FIG. 1 is an exploded
view of a fan module 1 and a baffle 4 in an electronic device
(not shown) in accordance with some other embodiments of
the present disclosure. FIG. 2 is a cross-sectional view along
a line 2-2 in FIG. 1. As shown in FIGS. 1 and 2, in the
embodiment, the fan module 1 includes a housing 10, a
bearing 12 (as shown in FIG. 2), a rotating shaft 14, and a
fan wheel 19. In the embodiment, the electronic device can
be a host computer, a mobile device, or any other suitable
device. The structure and function of the elements and the
relationship therebetween are described in detail hereinafter.

As shown in FIG. 2, the housing 10 of the fan module 1
includes a bottom covering plate 100, a top covering plate
102, and a side wall 104. The side wall is connected between
the bottom covering plate 100 and the top covering plate 102
and surrounds to form a housing space 106. In the embodi-
ment, a direction D1 is defines as a direction orthogonal to
the bottom covering plate 100 of the housing 10. The top
covering plate 102 of the housing 10 has a central portion
1022, a peripheral portion 1024 surrounding the central
portion 1022, and a through hole 1020. The through 1020 of
the top covering plate 102 is opened at the central portion
1022 and has a first opening 1026 and a second opening
1028 opposite to the first opening 1026 therein. The first
opening 1026 is located at a side of the top covering plate
102 facing away from the bottom covering plate 100, and the
second opening 1028 is located at a side of the top covering
plate 102 adjacent to the bottom covering plate 100. The first
opening 1026 of the through hole 102 and the bottom
covering plate 100 are spaced apart by a distance O. The
central portion 1022 of the top covering plate 102 and the
bottom covering plate 100 are spaced apart by a first distance
Al. The peripheral portion 1024 of the top covering plate
102 and the bottom covering plate 100 are spaced apart by
a first distance A2. The first distance A1l is greater than the
second distance A2. The baffle 4 in the electronic device
covers the through 1020 of the top covering plate 102.

As shown in FIG. 2, the bearing 12 is disposed on the
bottom covering plate 100 and includes a supporting pillar
120, a surrounding bottom plate 16, and a surrounding wall
18. The supporting pillar 120 of the bearing 12 is located in
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the housing space 106 and extends from the bottom covering
plate 100 of the housing 10 toward the top covering plate
102. The supporting pillar 120 has a top surface 1200
opposite to the bottom covering plate 100. Specifically, the
top surface 1200 of the supporting pillar 120 and the first
opening 1026 of the through hole 1020 are spaced apart by
a distance L in the direction D1, and the top surface 1200 of
the supporting pillar 120 has a first height H1 relative to the
bottom covering plate 100 of the housing 10.

In the embodiment, the surrounding wall 18 of the bearing
12 surrounds the supporting pillar 120. The surrounding
bottom plate 16 is connected between the supporting pillar
120 of the bearing 12 and the surrounding wall 18. The
supporting pillar 120 of the bearing 12, the surrounding wall
18, and the surrounding bottom plate 16 form a ring-shaped
groove 122. An opening of the ring-shaped groove 122 faces
toward the top covering plate 102.

As shown in FIG. 2, the rotating shaft 14 of the fan
module 1 includes a ring-shaped protruding portion 146 and
a sleeve portion 144. The ring-shaped protruding portion
146 of the rotating shaft 14 is connected to an end of the
sleeve portion 144 facing away from the bottom covering
plate 100 of the housing 10, and extends away from the
sleeve portion 144. The sleeve portion 144 of the rotating
shaft 14 has a through hole 142. The sleeve portion 144 of
the rotating shaft 14 is rotatably sleeved onto the supporting
pillar 120 of the bearing 12 by the through hole 142 therein
and rotatably engages the ring-shaped groove 122. The
rotating shaft 14 has a top surface 148 opposite to the bottom
covering plate 100. The top surface 148 of the rotating shaft
14 has a second height H2 relative to the bottom covering
plate 100 of the house 10. In the embodiment, the first height
H1 of the supporting pillar 120 of the bearing 12 is greater
than the second height H2 of the rotating shaft 14.

In the embodiment, the fan wheel 19 of the fan module 1
includes a fan hub 190 and fan leaves 192. The fan hub 190
of the fan wheel 19 surrounds and is embedded in an outer
edge 140 of the ring-shaped protruding portion 146 of the
rotating shaft 14. The fan leaves 192 of the fan wheel 19 are
connected to an outer edge of the fan hub 190.

Reference is made to FIGS. 2 and 3. The FIG. 3 is another
cross-sectional view along the line 2-2 in FIG. 1, in which
the difference between the FIG. 3 and FIG. 2 is in that the
baffle 4 withstands an external force P. In the embodiment,
when the external force P is applied to the fan module 1 and
the baffle 4, the baffle 4 bends and deforms toward an inside
of the fan module 1 under the external force P. In other
words, the baffle 4 receives the external force P and gradu-
ally approaches the bearing 12, the rotating shaft 14, and the
fan wheel 19. Since the first height H1 of the supporting
column 120 is greater than the second height H2 of the
rotating shaft 14, when the baffle 4 receives the external
force P and gradually approaches the bearing 12, the baffle
4 is able to pass through the through hole 1020 of the top
covering plate 102 to contact with the supporting column
120 without being in contact with the rotating shaft 14. As
such, the supporting column 120 is able to ensure the
rotating shaft 14 and the fan wheel 19 do not collide when
the fan module 1 receives the external force P, thereby
enabling the fan module 1 to prevent from damage.

In the embodiment, since the supporting column 120 is
connected to the bottom covering plate 100, when the
supporting column 120 receives the external force P, the
supporting column 120 is able to transmit the external force
P to the bottom covering plate 100. That is, in the fan module
1 of the embodiment, the supporting column 120 and the
bottom covering plate 100 may be able to simultaneously



US 10,746,190 B2

5

resist the external force P to reinforce the structure of the fan
module 1 against the external force P.

Furthermore, since the first distance Al between the
central portion 1022 of the top covering plate 102 and the
bottom covering plate 100 is greater than the second dis-
tance A2 between the peripheral portion 1024 and the
bottom covering plate 100, when the supporting column 120
receives the external force P, the fan module 1 of the
embodiment is able to resist the external force P through the
central portion 1022 of the top covering plate 102. When the
central portion 1022 of the top covering plate 102 receives
the external force P and gradually approaches to contact the
supporting column 120, the supporting column 120 and the
central portion 1022 of the top covering plate 102 are able
to resist the external force P simultaneously to prevent the
external force P from being applied on the rotating shaft 14
and the fan wheel 19 to damage the fan module 1.

Reference is made to FIG. 4. FIG. 4 is a cross-sectional
view of another fan module 2 in accordance with some other
embodiments of the present disclosure. As shown in FIG. 4,
the fan module 2 includes the housing 10, the bearing 12, the
surrounding bottom plate 16, surrounding wall 18, the
rotating shaft 14, and the fan wheel 19. The structure and
function of the components and their relationships are
substantially the same as the fan module 1 shown in FIGS.
1 to 3, and the related detailed descriptions may refer to the
foregoing paragraphs, and are not described again herein. It
is noted that, the difference between the present embodiment
and the embodiment in FIGS. 1 to 3 is in that the surround-
ing bottom plate 16, surrounding wall 18, and the bearing 12
form a one piece structure. As such, when the supporting
column 120 receives the external force P (see FIG. 3), the
supporting column 120 is able to transmit the external force
P to the surrounding bottom plate 16, surrounding wall 18,
and the bottom covering plate 100 to reinforce the structure
of the fan module 2 against the external force P.

Reference is made to FIG. 5. FIG. 5 is a cross-sectional
view of another fan module 3 in accordance with some other
embodiments of the present disclosure. As shown in FIG. 5,
the fan module 3 of the embodiment includes the housing
10, a bearing 22, the surrounding bottom plate 16, the
surrounding wall 18, the rotating shaft 14, and the fan wheel
19. The structure and function of the components and their
relationships are substantially the same as the fan module 1
shown in FIGS. 1 to 3, and the related detailed descriptions
may refer to the foregoing paragraphs, and are not described
again herein. It is noted that, the difference between the
present embodiment and the embodiment in FIGS. 1 to 3 is
in that a top surface 220 of the supporting column 220 of the
bearing 22 and the bottom covering plate 100 of the housing
10 are spaced apart by a distance B in the direction D1. The
distance B is substantially the same as a distance O by which
the first opening 1026 of the through hole 1020 and the
bottom covering plate are spaced apart.

As such, when the fan module 3 receives the external
force P (see FIG. 3), the supporting column 220 and the top
covering plate 102 are able to contact the baffle 4 simulta-
neously against the external force P to completely transmit
the external force P to the entire housing 10 of the fan
module 3, so as to reinforce the structure of the fan module
3 against the external force P.

According to the foregoing embodiments of the disclo-
sure, it can be seen that, when the external force is applied
to the fan module, the supporting column of the bearing is
able to bear the external force to prevent the external force
from exerting on the rotating shaft and the fan wheel. As
such, the supporting column is able to ensure the rotating
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shaft and the fan wheel to be without being collided when
the fan module receives the external force, thereby enabling
the fan module to prevent from damage. Furthermore, since
the supporting column of the embodiment is connected to
the bottom covering plate, when the supporting column
receives the external force, the supporting column is able to
transmit the external force to the bottom covering plate. That
is, in the fan module of the embodiment, the supporting
column and the bottom covering plate may be able to
simultaneously resist the external force to reinforce the
structure of the fan module against the external force.

Although the present invention has been described in
considerable detail with reference to certain embodiments
thereof, other embodiments are possible. Therefore, the
spirit and scope of the appended claims should not be limited
to the description of the embodiments contained herein.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, it is intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims.

What is claimed is:

1. A fan module, comprising:

a housing comprising:

a bottom covering plate;

a top covering plate comprising a central portion and a
peripheral portion surrounding the central portion;
and

a side wall connected between the bottom covering
plate and the top covering plate and surrounding to
form a housing space;

a bearing disposed on the bottom covering plate and
comprising a supporting pillar that extends from the
bottom covering plate toward the top covering plate
and located in the housing space,

wherein the central portion of the top covering plate has
a first through hole formed in a topmost portion thereof
to expose the support pillar directly below the first
though hole, the peripheral portion of the top covering
plate and the bottom covering plate are spaced apart by
a first distance, the central portion of the top covering
plate and the bottom covering plate are space apart by
a second distance that is greater than the first distance,
and the supporting pillar and the first through hole of
the top covering plate are spaced apart by a distance in
a direction perpendicular to the top covering plate;

a rotating shaft having a second through hole therein,
wherein the rotating shaft is rotatably sleeved onto the
supporting pillar by the second through hole; and

a fan wheel connected to an outer edge of the rotating
shaft.

2. The fan module of claim 1, wherein the supporting
pillar of the bearing has a first height relative to the bottom
covering plate, the rotating shaft has a second height relative
to the bottom covering plate, and the first height is greater
than the second height.

3. The fan module of claim 1, further comprising a
surrounding bottom plate and a surrounding wall, wherein
the surrounding wall surrounds the supporting pillar of the
bearing, the surrounding bottom plate is connected between
the supporting pillar and the surrounding wall, the support-
ing pillar, the surrounding wall, and the surrounding bottom
plate form a ring-shaped groove, and the rotating shaft is
rotatably engaged to the ring-shaped groove.
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4. The fan module of claim 3, wherein the surrounding
bottom plate, the surrounding wall, and the bearing form a
one piece structure.

5. The fan module of claim 1, wherein the rotating shaft
comprises a sleeve portion and a ring-shaped protruding 5
portion, the ring-shaped protruding portion is connected to
an end of the sleeve portion facing away from the bottom
covering plate and extends toward a direction facing away
from the sleeve portion.

6. The fan module of claim 5, wherein the fan wheel 10
comprises a fan hub, and the fan hub surrounds and is
embedded with an outer edge of the ring-shaped protruding
portion.



